Mucobilia is a rare condition characterized by the accumulation of abundant mucus within the intra-or extrahepatic biliary tree. A variety of hepatobiliary and pancreatic neoplasms are mucin producing and have been associated with the development of mucobilia including biliary mucinosis, biliary papillomatosis, mucin-producing cholangiocarcinoma (MPCC), or cystic neoplasms of the pancreas or biliary tree (cystadenoma or cystadenocarcinoma). We report the case of 46 year-old male with a biliary cystadenocarcinoma of the caudate lobe which resulted in chronic biliary obstruction and relapsing cholangitis. A review of the literature for both mucobilia and biliary cystadenocarcinoma is provided along with a discussion addressing the clinical presentation, diagnosis, treatment, and prognosis for this rare entity.
INTRODUCTION
Mucobilia is a rare condition characterized by the accumulation of abundant mucus within the intra-or extrahepatic biliary tree. The mucus is typically rich in albumin and electrolytes and if treated by external biliary drainage may result in significant electrolyte abnormalities. A variety of hepatobiliary and pancreatic neoplasms are mucin-producing and have been associated with the development of mucobilia [1] . These neoplastic processes include biliary mucinosis, biliary papillomatosis, mucin-producing cholangiocarcinoma (MPCC), or cystic neoplasms of the pancreas or biliary tree (cystadenoma or cystadenocarcinoma) [1] [2] [3] [4] [5] [6] [7] [8] [9] . Twenty cases of mucobilia in association with a MPCC have been reported to date [5] [6] [7] [8] [9] [10] . The extent of mucin production in association with MPCC is highly variable, and mucin is generally retained within the tumor cells. Less than 50% of all cases of MPCC associated mucobilia have resulted in jaundice [5] [6] [7] .
Biliary cystadenomas (BC) and biliary cystadenocarcinomas (BCCA), represent a distinct group of mucin-producing intrahepatic biliary neoplasms that may result in mucobilia and biliary obstruction [2] . Both BC and BCCA are rare cystic tumors constituting less than 5% of all intrahepatic cystic neoplasms [1, 11] . Fifty percent of these tumors arise in the right lobe, 29% in the left lobe, and 16% are bilobar [11] .
They can arise from either intrahepatic or less commonly extrahepatic bile ducts and occur predominantly in middle-aged women (62%, mean age 56.2 years) [11] . BC and BCCA resemble similar lesions, which may develop within the pancreas and are classified as either multilocular (as in the current case) or papillary, with the former being more common. The clinical presentation is generally mild with right sided abdominal pain or discomfort (57%) being the most common finding followed by an abdominal mass (30%), and elevated liver function tests (26%) [11] . Symptoms such as bone pain, ascites or jaundice are rare and usually indicative of advanced disease [11, 12] . Serologic tumor markers such alphafetoprotein (AFP), carcinoembryonic antigen (CEA), and CA 19-9 are generally not helpful, and are elevated in 8%, 14%, and 36% of patients respectively [11] . Adequate pre-operative assessment of these intrahepatic tumors can be accomplished with a variety of imaging modalities including ultrasound, CT, magnetic resonance imaging (MRI), endoscopic retrograde cholangiopancreatography (ERCP) or percutaneous transhepatic cholangiography (PTC). The sensitivity of these studies to identify BC and BCCA is reported as 100%; the specificity is unknown [11, 13] [11] . A precise cause for the jaundice in these cases was not provided, however the authors did state that it was due to either tumor compression of the extrahepatic bile duct, parenchymal displacement by tumor, or rarely mucus hypersecretion. Kokubo et al., reported on six patients with mucobilia resulting from a mucin-hypersecreting intrahepatic biliary neoplasm [7] . Four of the six cases were BCCA, one was a MPCC, and in one case the pathology was indeterminate. In three cases of BCCA, jaundice was the presenting complaint.
Macroscopically, BCCA are typically multiloculated (84%) cysts lined by papillary adenocarcinoma [1, 11] . Histologically, BCCA differ from BC, in that they possess a cellular pleomorphism and anaplasia with infiltration of the underlying fibrostroma. The malignant epithelium is typically multi-layered with numerous papillary projections, with breaks or erosion in the basement membrane. Benign columnar epithelium is observed in nearly all cases (91%), and was present in the current case [1, 11] . The presence of benign cystic epithelium adjacent to malignant epithelium supports most pathologists' belief that BCCA arise within BC. BCCA are generally large (mean 12.4 cm), with a reported range of 1.2 to 30cm [11] . Invasion into blood vessels, adjacent liver or nearby organs occurs in roughly half of all cases (52%), with distant metastases (20%), and lymphatic spread (13%) occurring infrequently [1, 11] . Wolf 
